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Introduction: Obesity and overweight are associated with adverse changes in
anthropometric indices and metabolic function, and selecting an appropriate dietary
pattern alongside physical activity plays a crucial role in improving these conditions.
Accordingly, examining the effects of different dietary regimens combined with
concurrent training on blood biomarkers and body composition can help provide
more effective strategies for weight management in overweight women.

Methods: In this quasi-experimental study, 42 healthy women aged 30-40 years
residing in Tehran were randomly assigned to two groups (22 participants = standard
diet, 20 participants = high-protein diet). Participants performed concurrent training
three days per week (every other day) for eight weeks. Caloric restriction was set at
15% below daily energy requirements in both groups.

Results: Weight, BMI, and PBF significantly decreased in both groups (p<0.05);
however, reductions in weight and BMI were greater in the standard-diet group,
while the decrease in PBF was more pronounced in the high-protein diet group.
Additionally, SMM significantly increased in the high-protein diet group (p<0.05),
whereas a significant decrease was observed in the standard-diet group (p<0.05).
Evaluation of renal markers (BUN and creatinine) showed an increase in both
variables in the high-protein group, although values remained within the normal
range. No significant change in BUN was observed in the standard-diet group, while
creatinine showed a slight decrease, also within the normal range.

Conclusion: The findings of this study indicate that both dietary interventions
combined with concurrent training are effective in reducing weight, BMI, and PBF.
However, regarding SMM, concurrent training accompanied by a high-protein diet
led to the preservation and improvement of skeletal muscle mass, whereas the
standard diet combined with concurrent training was unable to maintain muscle mass
and even resulted in its reduction.
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Extended Abstract

Introduction

Obesity and overweight are increasingly recognized as major public health concerns worldwide, with significant
implications for physical health, metabolic function, and overall quality of life. Excess body weight is associated with
adverse changes in anthropometric indices, such as increased body mass index (BMI) and body fat percentage (PBF), as
well as altered metabolic parameters including insulin resistance, dyslipidemia, and elevated markers of inflammation. In
addition to these physiological consequences, overweight and obesity are linked to increased risk of cardiovascular
disease, type 2 diabetes, and musculoskeletal disorders. These multifactorial health risks underscore the importance of
implementing effective interventions aimed at weight reduction while preserving lean body mass. Among the strategies
for weight management, dietary interventions are considered a primary approach. Caloric restriction has been widely
recognized as an effective method to induce weight loss; however, the macronutrient composition of the diet may
influence the magnitude and quality of weight loss. For example, high-protein diets have been suggested to enhance fat
loss while preserving skeletal muscle mass (SMM), due to their effects on muscle protein synthesis (MPS) and satiety.
Conversely, standard diets with lower protein content may fail to prevent the loss of lean body mass during energy
restriction, potentially compromising metabolic health and physical performance. Physical activity, particularly
concurrent training that combines resistance and high-intensity interval aerobic exercises, has been shown to optimize
body composition outcomes during weight loss. Resistance training promotes the maintenance and hypertrophy of skeletal
muscle, whereas high-intensity interval training (HIIT) enhances fat oxidation and improves cardiorespiratory fitness.
Integrating exercise with dietary interventions may therefore maximize improvements in both anthropometric and
metabolic indices in overweight individuals. Despite extensive research on diet and exercise, there remains a gap in
understanding the combined effects of different dietary protein levels with concurrent training on both body composition
and blood biomarkers in overweight women. Examining these interactions is crucial because women exhibit specific
physiological and hormonal responses that may influence the effectiveness of weight loss interventions. Furthermore,
assessing key renal biomarkers, such as blood urea nitrogen (BUN) and creatinine, alongside anthropometric outcomes
ensures that high-protein dietary interventions do not adversely affect kidney function. The present study aims to compare
the effectiveness of two low-energy diets- a standard diet and a high-protein diet- combined with concurrent training on
anthropometric measures (weight, BMI, PBF, SMM) and renal biomarkers (BUN, creatinine) in overweight women. By
investigating these outcomes, this research seeks to provide evidence-based recommendations for optimizing dietary and
exercise strategies to improve body composition and metabolic health while minimizing potential adverse effects
associated with caloric restriction and protein intake.

Methods

In this quasi-experimental study, 42 healthy women aged 30—40 years residing in Tehran were randomly assigned to two
groups (22 participants = standard diet, 20 participants = high-protein diet). Participants performed concurrent training
three days per week (every other day) for eight weeks. Caloric restriction was set at 15% below daily energy requirements
in both groups.

Results

Weight, BMI, and PBF significantly decreased in both groups (p<0.05); however, reductions in weight and BMI were
greater in the standard-diet group, while the decrease in PBF was more pronounced in the high-protein diet group.
Additionally, SMM significantly increased in the high-protein diet group (p<0.05), whereas a significant decrease was
observed in the standard-diet group (p<0.05). Evaluation of renal markers (BUN and creatinine) showed an increase in
both variables in the high-protein group, although values remained within the normal range. No significant change in
BUN was observed in the standard-diet group, while creatinine showed a slight decrease, also within the normal range.

Conclusion

The findings of the present study provide compelling evidence regarding the differential effects of low-energy diets with
varying protein content combined with concurrent training on anthropometric and renal outcomes in overweight women.
Both dietary interventions, when paired with a structured exercise program, produced significant reductions in body
weight, BMI, and body fat percentage, indicating that energy restriction combined with physical activity is an effective
strategy for improving body composition. However, the quality of weight loss, particularly the preservation and
enhancement of skeletal muscle mass (SMM), differed substantially between the two dietary approaches. Specifically, the
high-protein diet combined with concurrent training resulted in a significant increase in SMM, demonstrating the
synergistic effect of elevated protein intake and resistance-based exercise in promoting lean tissue accretion. This outcome
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is consistent with established evidence indicating that higher dietary protein enhances muscle protein synthesis (MPS),
supports nitrogen balance, and mitigates the catabolic effects of caloric restriction. In contrast, participants following the
standard diet experienced a significant reduction in SMM despite participating in the same exercise regimen, highlighting
the importance of adequate protein intake to preserve lean mass during weight loss interventions. Maintaining SMM is
critical not only for metabolic health and physical function but also for sustaining basal metabolic rate and facilitating
long-term fat loss. Analysis of renal biomarkers revealed that both BUN and creatinine levels remained within normal
physiological ranges in both dietary groups. While the high-protein group experienced modest increases in these markers,
they did not indicate renal dysfunction, suggesting that higher protein intake within the context of controlled energy
restriction and moderate-duration intervention is safe for healthy women. The standard diet group showed no significant
change in BUN and a slight decrease in creatinine, which also remained within normal limits. These findings support
previous literature demonstrating that short-term, high-protein diets combined with resistance or concurrent exercise do
not adversely affect kidney function in otherwise healthy individuals. Overall, this study demonstrates that combining
energy-restricted diets with concurrent training effectively improves body composition in overweight women, but the
macronutrient composition of the diet plays a crucial role in preserving and enhancing skeletal muscle mass. A high-
protein dietary approach not only maximizes fat loss but also ensures the retention and potential augmentation of lean
body mass, providing metabolic and functional benefits. In contrast, standard protein intake may result in undesirable
muscle loss, which could compromise long-term weight management and physical performance. These findings have
practical implications for designing weight loss interventions for women, emphasizing the need to incorporate both
structured exercise and sufficient dietary protein. They also suggest that moderate-duration, high-protein interventions
can safely support renal health while optimizing body composition. Future research should explore longer-term
interventions, different exercise sequencing strategies, and variations in protein sources to refine dietary and training
recommendations for overweight populations.
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